In the matter of US Patent Application No, 10/535,433 



I, Alessandm VitaJe, currently residing at via Giro Menotti 33, 20133 Milano, Italy, European 
Union, do hereby declare: 

1 . I am not one of the inventors or applicant of US 10/535,433, a copy of which I have 
read and understood. 1 have no commercial relationship with the inventors or applicant of US 
10/535,433- Between April 1996 and August 1998 Dr Lorenzo Frigerio, an inventor of US 
10/53 5 5 433, worked as a post-doctoral research associate in my laboratory at the Institute for 
Plant Biology and Biotechnology, National Research Council. Mifano, Italy, 

2. I am. an expert in the field of the invention. My curriculum vifae is enclosed, 

3. I nave published over 80 scientific papers and book chapters. These are listed in the 
attached Annex, 

4. In the Official Action from the United States Patent and Trademark Office, dated 21 
June 2007, the Examiner believes that the claims contain subject matter, which was not 
described in the specification in such a way as to reasonably convey to one skilled in the 
relevant art that the inventor, at the time the application was filed, had possession of the 
claimed invention* I disagree. The Examiner also believes that the application does not 
provide sufficient information to allow one skilled in die art to repeat the invention across the 
foil breadth of the claims, I disagree. 

I declare that one skilled in the an as of the filing date of the present application (May 18, 
2005) would have been able to repeat the claimed invention across its full breadth using the 
teaching of the application as filed in combination with his common general knowledge, The 
inventor has identified the underlying principle to whether an immunoglobulin expressed in a 
plant is to be secreted or directed towards a vacuole. One skilled in the art, would be able to 
generate mutations in the C terminal 18 amino acids of an immunoglobulin and then test 
whether the mutated immunoglobulin possessed a vacuolar targeting signal ((,& the 
'principle biological property 5 of the claimed invention). There is not an infinite number of 
possible mutations. The claimed mutations lie within the C-terminal 18 amino acids of the 
immunoglobulin. There is no need to provide one skilled in the art with each and every 
possible nucleotide sequence and amino acid sequence, I believe that US 10/535,433 
provides a sufficient number of representative species of sequences to demonstrate that the 
invention works across the whole claimed genus of sequences. 

furthermore, the skilled person could easily test whether the mutated immunoglobulin 
retained the antigen-binding specificity of the parent (i.e. non-mutated) immunoglobulin. 
Such tests were within the skills of undergraduate biology students as of May 18, 2005, hence 
the skilled person would have no difficulty in carrying out such a test, 

I also believe the application as filed shows that the inventor* as of the filing date of the 
application, had possession of the full scope of the invention as now claimed. For example, 
page 8, line 1 through the top of page 10 of the application describes the broad scope of the 
invention and various aspects of modifications to the Otemtmus 1 8 amino acids of the heavy 
chain. While the text does not specifically delineate each and every possible individual 
modification, I believe the application as filed shows that the inventor had possession of the 
claimed method, including modifying the nucleotide sequence that encodes the 



immunoglobulin heavy chain to form a modified nucleotide sequence, wherein the modifying 
is in the region of the nucleotide sequence encoding the G-termmus 18 amino acids of the 
irfummoglobuim heavy chain to remove, or reduce the effectiveness of, one or more vacular 
targeting signal sequences of the encoded immunoglobulin heavy chain. 

In summary, I declare that the claims clearly describe the invention and that one skilled in the 
art would be able to repeat the claimed invention without undue experimentation, 

5. The Examiner believes that the claimed invention is obvious in view of the teachings 
of Frigcrio et al (Plant Physiology 123: 14834493 (August 2000) (hereinafter u Frigerio") in 
combination with one or more of Vitale and Raikhel (Trends in Plant Science 4(4): 149-155 
(April 1999)) (hereinafter ''Vitale"), Koide et al (Plant Cell Physiol (40(11): 11524159 
(1999)) (hereinafter "Koide"), Matsuoka and Neuhaus (J. Exp. Bot 50:165474(1999)) 
hereinafter ("Matsuoka")). I disagree, 

I declare that ! am a co-author of the Frigerio and Vitale publication. As a person skilled in 
the art of the field of this invention at the time the present application was filed, I declare 
that, prior to the present application, it was not known or obvious that proteins originating 
from mammals, in panicular humans, that are synthesized by the secretory pathway, contain 
cryptic sorting signals that cause those mammalian proteins, in particular human proteins, to 
be targeted to a particular -location within the cell when expressed in a plant, The only known 
exception is default secretion, which does not require additional signals apart from the signal 
peptide to enter the secretory pathway. 

I declare that the constructs and methods of the present invention are novel and not obvious 
as compared to the methods and antibodies disclosed in Frigeno et al (Plant Physiology 123: 
1483-1493 (August .2000) (hereinafter "Frigerio"), Vitale and Raikhel (Trends in Plant 
Science 4(4): 149455 (April 1999)) (hereinafter "Vitale"), Koide et al (Plant Cell Physiol 
(40(1 1): 11524 159 (1999)) (hereinafter "Koide"), Matsuoka and Neuhaus (J. Exp. Bot 50: 
165-174 (1999)) hereinafter ("Matsuoka"), 

I declare that Frigerio relates to the expression of immunoglobulin, i.e. a mammalian protein, 
in a plant Frigeno identifies that the protein is delivered to two different sites in the plant: a 
proportion of molecules is transported to the vacuole and a proportion of molecules is 
secreted. However, Frigerio does not identify the underlying reason for the protein being 
delivered to two different sites of the plant Frigerio does not identify a cryptic signal in the 
amino acid sequence of an immunoglobulin. Instead, Frigerio predicts that the reason might 
be: 

(i) Due to autophagy by the vacuole, tough uxtkown recognition events 

(ii) Due to the presence of thiol -mediated retention in the plant ER [endoplasmic 
reticulum], similar to thiol-mediated retention reported in mammalian cells (see page 
1489, left hand column), 

(in) Due to the presence of conformational defects of tetramers or decamers that lead 

to their prolonged BR retention and eventual slow degradation (see page 1489, left 

hand column). That is, because of the large size of the protein* 

(iiii) Due to saturation of secretion, because of the high level of synthesis. This was 

considered very unlikely on the basis of what is known about the process of 

secretion. 

Furthermore, the Discussion of Frigerio states This raises the problem of which are the 
mechanisms and recognition events that lead to vacuolar delivery of a protein thai is 



expected to be secreted". The Discussion slates "To he delivered to the vacuole, soluble 
proteins need sorting signals; when these signals are deleted, the mutated proteins are 
secreted, albeit with variable efficiencies (Bednarek et al„ 1990, Crofts el al. t 1990. 
Although one potential receptor for vacuolar sorting has been identified, the mechanisms for 
vacuolar delivery are not yet fully clarified, and certainly more than one mechanism exists 
(Vitale and Raikhel 1999), However, we were unable to demonstrate tight binding of IgA/G 
to endomembranes. " This clearly shows that Frigerio had doubts about whether a targeting 
mechanism existed. 

Thus it is clear that at the date of publication of Frigerio, the person skilled in the art did not 
know whether a targeting signal existed. 

As a person skilled in the art of the field of this invention at the time of filing the present 
application, I would not have combined the teachings of Frigerio with those of Vitale, Koide 
or Matsuoka, This is because Viiale, Koide and Matsuoka discuss the expression of plant 
proteins in a slant In contrast Frigerio discusses the expression of a mammalian protein in a 
giant The person skilled in the art would not expect a mammalian protein to possess a 
targeting signal which can be recognised for the delivery to plant vacuoles. Defective 
antibodies are disposed of in mammals by an entirely different route, 

L I expected IgA/G to cause endoplasmic reticulum stress, but this was experimentally 



2. I expected IgA/G to be subjected to quality control in the endoplasmic reticulum, with 
subsequent disposal in the vacuole. This however was also experimentally ruled out 

Therefore, the identification of a targeting signal in a mammalian protein, as described in the 
present invention, is far from obvious. 

In conclusion, I believe that fee teachings of Frigerio, taken alone or in combination with 
Vitale, Koide and/or Matsuoka, would not have provided any motivation to generate the 
claimed invention, and would not render the present invention obvious. This is because it 
was surprising to discover that the underlying reason for heterologous mammalian protein 
being directed to the vacuole was due to the presence of a targeting signal. The degree of 
surprise is confirmed by the three years of research that was required to identify these facts, 

I declare further that all statements made herein of my knowledge are true and that all 
statements made on information and belief are believed to be true; and forther that these 
statements were made with the knowledge that wilful false statements and the like so made 
axe punishable by fine, or imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such wilful false statements may jeopardize the validity of any 
patent issuing on this application, 



ruled out. 
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Education, career and employment 
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years in Plant Biotechnology . 
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2006-09 Contractor of the European Commission Marie Curie Research Training Network "Vacuolar 
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2008- Member of the Editorial Board of Plant & Cell Physiology 
present 

2004-07 Contractor of the Integrated Project "Recombinant Pharmaceuticals from Plants for Human 
Health 1 '. EU Sixth Framework Programme, 

2003-05 Member of the Scientific Committee of the Istituto di Genetica Agraria, CNR 
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Agreement between Italy and the United States of America, 

2002- 08 Associated Contractor of the Research Training Network EU : "Biochemical and genetic 
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1998 - present, Member of the Italian Society of Plant Physiologists (SIFV - Society Itafiana di Fidsiologia 
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Plenary ledum speaker at International meetings (last three years) 

First Academia Belglca-Franoqui Conference "Plants for the Future*. Roma May 18, 2008. Title of 
presentation: Protein synthesis and accumulation in the plant secretory pathway. 

Annual Meeting of the Korean Society for Molecular and Cellular Biology, October 17-18, 2005, Seoul, Korea. 
Title of presentation: Protein accumulation in the plant endoplasmic reticulum: relationships with protein quality 
control. 

The Rank Prize Funds, Mini-Symposium on Improving the Plant Secretory System for Nutrition and Health. 
Grasmere, UK, 23rd to 26th May, 2005. Title of presentation: Functional and biochemical aspects. 
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